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PROBLEM TO BE SOLVED: To manufacture a ferrule having a high 
coaxiallity while keeping a mass productivity. 

SOLUTION: A titanium mesh case 21 in which nickel grains 23 are 
dipped and held in an electrolysis solution 11, and a supporting means 
for core material 3 with which a core material 31 dipped in the 
electrolysis solution 11 is held substantially horizontally by being kept 
away from the titanium mesh case 21 by a prescribed distance are 
provided. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] The electrocasting tub with which it is the metal ferrule manufacturing 
installation which the perimeter of said core material is made to electrodeposit a metal, 
and manufactures a ferrule by being immersed in the electrolytic solution and 
energizing the source metal of electrodeposition to a core material, and said electrolytic 
solution is filled. The metal ferrule manufacturing installation equipped with 1 or two or 
more metal maintenance means of holding said source metal of electrodeposition 
immersed in said electrolytic solution, and 1 or two or more support means which 
support substantially horizontally said core material immersed in said electrolytic 
solution. 

[Claim 2] Said support means is a metal ferrule manufacturing installation according to 
claim 1 which supports said core material so that a predetermined distance may be 
maintained from said metal maintenance means. 

[Claim 3] Said support means is a metal ferrule manufacturing installation according to 
claim 1 or 2 which has the revolution section which rotates the core material concerned 
by setting a revolving shaft as the extension direction of said said core material. 
[Claim 4] Said metal maintenance means is a metal ferrule manufacturing installation 
according to claim 1 to 3 which has the splash section which makes the metal 
maintenance means concerned rock horizontally substantially while holding the source 
metal of electrodeposition of the shape of two or more grain. 

[Claim 5] It is the metal ferrule manufacturing installation according to claim 1 to 4 
arranged by arranging said two or more support means at juxtaposition so that the core 
material which the support means concerned supports, respectively may serve as 
abbreviation parallel so that said two or more metal maintenance means may counter, 
respectively with each core material which the support means arranged at said 
juxtaposition supports. 

[Claim 6] The metal ferrule manufacturing installation according to claim 1 to 5 which 
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has the control means which is made to energize from the ends of said core material, 
and controls the energization concerned. 

[Claim 7] Said control means from the core wire resistance detected by the resistance 
detection section which detects core wire resistance of each of said core material, and 
said resistance detection section The current control section which computes the 
thickness of the electrodeposted layer formed in said core material based on the 
information which matched the thickness of said electrodeposted layer, and core wire 
resistance of said core material, and controls the energization to said core material 
according to the thickness of this computed electrodeposted layer. The metal ferrule 
manufacturing installation according to claim 6 which has the switching section which 
performs the change to starting of said current control section, and starting of said 
resistance detection section. 

[Claim 8] The metal ferrule manufacture approach of said source metal of 
electrodeposition being immersed in the electrolytic solution, and it being horizontally 
immersed in the electrolytic solution substantially, energizing said core material to said 
core material, making the perimeter of the core material concerned electrodepositing a 
metal, and manufacturing a ferrule. 

[Claim 9] The manufacture approach of the metal ferrule according to claim 8 energized 
from the ends of the core material concerned to said core material. 
[Claim 10] After making the perimeter of a core material electrodeposit the source 
metal of electrodeposition of predetermined thickness, it is the manufacture approach of 
a metal ferrule of removing said core material and manufacturing a metal ferrule. The 
manufacture approach of a metal ferrule of said core material being immersed in the 
electrolytic solution containing the source metal of electrodeposition electrodeposited, 
energizing the current of the 1st current value to said core material between the 
predetermined time after electrodeposted initiation, energizing the current of the 2nd 
current value higher than said 1st current value to this core material, and making the 
metal of predetermined thickness electrodepositing. 

[Claim 11] The predetermined time after said electrodeposted initiation is the 
manufacture approach of the metal ferrule according to claim 10 which is 2 hours from 
1 minute. 

[Claim 12] The manufacture approach of the metal ferrule according to claim 10 or 11 
energized from the ends of the core material concerned to said core material. 

[Detailed Description of the Invention] 
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[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the metal 
ferrule manufacturing installation for optical-communication connectors, and a metal 
ferrule. 
[0002] 

[Description of the Prior Art] If it is in this kind of metal ferrule manufacturing 
installation, the manufacturing installation which has arranged the holder into which an 
electro-deposited metal is put, and the holder holding a core material in the direction of 
a vertical in accordance with a periphery in a electrocasting layer is proposed (refer to 
IP,2001-192883,A). According to the manufacturing installation which has arranged 
two or more of these core materials, a ferrule can be manufactured with high 
productivity. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the metal ferrule obtained by this 
manufacturing installation had the problem that a bias will arise in the outer diameter of 
a ferrule in that die-length direction. A ferrule assists axial alignment of an optical fiber, 
since it is what prevents the optical loss by the imperfect alignment, the same axle 
nature demanded is dramatically high, and the bias produced in the outer diameter of a 
ferrule also poses a serious problem. This invention is made in view of the trouble of 
such a conventional technique, equalizes the conditions of the electrodeposition over the 
overall length of a core material, and although it maintains mass production nature, it 
aims at offering the manufacture approach of the metal ferrule manufacturing 
installation which manufactures the high ferrule of same axle nature, and its metal 
ferrule. 
[0004] 

[Means for Solving the Problem] By according to invention by the 1st viewpoint, being 
immersed in the electrolytic solution and energizing the source metal of 
electrodeposition to a core material, in order to attain the above-mentioned object The 
electrocasting tub with which it is the metal ferrule manufacturing installation which the 
perimeter of said core material is made to electrodeposit a metal, and manufactures a 
ferrule, and the electrolytic solution is filled, The metal ferrule manufacturing 
installation equipped with 1 or two or more metal maintenance means of holding said 
source metal of electrodeposition immersed in said electrolytic solution, and 1 or two or 
more support means which support substantially horizontally said core material 
immersed in said electrolytic solution is oflFered. In this invention, as for said support 
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means, it is desirable to support said core material so that a predetermined distance may 
be maintained from said metal maintenance means, and as for said support means, it is 
desirable to have the revolution section which rotates the core material concerned by 
setting a revolving shaft as the extension direction of said said core material. The word 
of "being a horizontal substantially" in this invention is the meaning including the case 
where there are some inclinations produced according to the convenience on an 
equipment design or equipment arrangement including the condition that a core material 
is substantially supported to the field by which not strict semantics but the metal ferrule 
manufacturing installation was ****(ed) so that in parallel. Moreover, especially the 
gestalt may not be limited to "the source metal of electrodeposition" including the 
compound of not only a metal simple substance but an alloy, an oxide, and others, but 
you may be what kind of mode of the shape of tabular, a cylinder, and a grain. In 
addition, you may be the thing of the nonmetal material nature of metal, resin, and glass 
and others, without also limiting especially the construction material of a "core 
material." 

[0005] Furthermore, it is desirable to have the splash section which makes the metal 
maintenance means concerned rock horizontally substantially while said metal 
maintenance means holds the source metal of electrodeposition of the shape of two or 
more grain. If it is about these invention when two or more support means and metal 
maintenance means are established, said two or more support means are arranged at 
juxtaposition so that the core material which the support means concerned supports, 
respectively may serve as abbreviation parallel, and, as for said two or more metal 
maintenance means, it is desirable to be arranged so that it may counter, respectively 
with each core material which the support means arranged at said juxtaposition supports. 
[0006] Similarly, the metal ferrule manufacture approach based on the 1st viewpoint is 
immersed in the electrolytic solution in said source metal of electrodeposition, it is 
substantially immersed in the electrolytic solution horizontally, energizes said core 
material to said core material, makes the perimeter of the core material concerned 
electrodeposit a metal, and manufactures a ferrule. In this invention, it is desirable to 
energize from the ends of the core material concerned to said core material. 
[0007] Invention by this 1st viewpoint is constituted in order to obtain the metal ferrule 
which has the same axle nature of a high precision. It moves to a core material through 
the electrolytic solution, and the metal ion which began to melt from the source metal of 
electrodeposition receives an electron from a core material, and is returned by this metal, 
and the process of electrodeposition deposits as a crystal on a core material front face. 
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Paying attention to the process of migration of the metal ion from the source metal of 
electrodeposition to a core material, we decided to control the conditions in this" process 
positively especially here. We decided to support a core material horizontally 
substantially so that the metal ion which began to melt from the source metal of 
electrodeposition might specifically reach uniformly over the whole core material. An 
artificer proposes a header and such a configuration for affecting the advanced same 
axle nature by which a ferrule is asked for the gravity which can be said also as a minute 
factor Moreover, conditions until it moves to the core material of the metal ion which 
began to melt from the source metal of electrodeposition and reaches are equalized over 
a core material overall length by supporting a core material so that a metal maintenance 
means and a predetermined distance may be maintained. Moreover, the deposit 
conditions of the metal in a core material front face are equalized over the core material 
perimeter by rotating a core material. In addition, while having made the source metal 
of electrodeposition granular, making a metal maintenance means to hold this rock 
horizontally substantially and equalizing the elution conditions of the metal ion from the 
source metal of electrodeposition, we decided to keep the distance to a core material 
constant. Furthermore, abbreviation equalizes distribution of the charge in a core 
material, and it was made for delivery of the electron to a metal ion to occur uniformly 
over a core material overall length by energizing from the ends of a core material. 
According to such a configuration, the physical conditions of each deposit of the metal 
on migration of a metal ion, a reduction reaction, and the front face of a core material 
can be equalized, and the electrodeposted layer of equal thickness can be made to form 
on the surface of a core material over the overall length of a core material. 
[0008] Now, if the electrodeposted layer of thickness equal to a core material in this 
way can be made to form, core wire resistance of this core material will have a usefiil 
meaning. That is, over a core material overall length, if the thickness of an 
electrodeposted tub is equal, the thickness of the electrodeposted layer formed in the 
core material from the value of core wire resistance can be led to accuracy. For this 
reason, based on core wire resistance, formation of the electrodeposted layer on the 
front face of a core material is controlled by this invention, and an outer diameter is 
equal and manufactures the high metal ferrule of same axle nature. The control means 
which controls the energization from the ends of said core material specifically From 
the core wire resistance detected by the resistance detection section which detects core 
wire resistance of each of said core material, and said resistance detection section The 
current control section which computes the thickness of the electrodeposted layer 
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formed in said core material based on the information which matched the thickness of 
said electrodeposted layer, and core wire resistance of said core material, and controls 
the energization to said core material according to the thickness of this computed 
electrodeposted layer. It has the switching section which performs the change to starting 
of said current control section, and starting of said resistance detection section. 
[0009] In this invention, the switching section starts the resistance detection section and 
detects core wire resistance of a core material. The current control section started by the 
change of the switching section is based on the core wire resistance detected in the 
resistance detection section. The thickness of the electrodeposted layer formed in the 
core material is computed, when energization to a core material is performed and it 
becomes the set-up thickness until it becomes the thickness to which this thickness was 
set, the energization to a core material is stopped, and the metal ferrule which has a 
predetermined path is manufactured. The memory in a control means may be made to 
memorize beforehand "the information which matched the thickness of an 
electrodeposted layer, and core wire resistance of a core material" used for calculation 
of the thickness of this electrodeposted layer, and it may be made to mount in hardware, 
such as a control circuit of a current control section. 

[0010] According to invention according to the 1st viewpoint the above passage, 
although mass production nature is maintained, the manufacture approach of the metal 
ferrule manufacturing installation which manufactures the high ferrule of same axle 
nature, and its metal ferrule can be offered. 

[0011] Then, invention by the 2nd viewpoint is explained. After making the perimeter of 
a core material electrodeposit the source metal of electrodeposition of predetermined 
thickness according to invention by this 2nd viewpoint It is the manufacture approach of 
a metal ferrule of removing said core material and manufacturing a metal ferrule. Said 
core material is immersed in the electrolytic solution containing the source metal of 
electrodeposition electrodeposited. Between the predetermined time after 
electrodeposted initiation, The current of the 1st current value is energized to said core 
material, and the manufacture approach of a metal ferrule of energizing the current of 
the 2nd current value higher than said 1st current value to this core material, and making 
it electrodepo siting the metal of predetermined thickness is offered. Moreover, in this 
invention, as for the predetermined time after said electrodeposted initiation, it is 
desirable that it is 2 hours from 1 minute, and it is desirable to energize from the ends of 
the core material concerned to said core material. Furthermore, the 1st current value in 
this invention may be a current value group which has predetermined width of face. 
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without not necessarily being restricted to a predetermined current value. Moreover, that 
what is necessary is just more highly than the 1st current value, the 2nd current value is 
not restricted to a predetermined current value, but including the current value group 
which has predetermined width of face, when raising a current value to a predetermined 
current value further, it also includes the current value which changes in the shape of 
[ until it results to a predetermined current value ] a step, the current value which 
changes in the shape of a wave, and the current value which changes in the shape of a 
straight line. 

[0012] In this invention, the inside of the predetermined time after electrodeposted 
initiation energizes the current of the 1st current value to a core material, and energizes 
the 2nd current value [ after that ] higher than the 1st current value. The resistance 
welding time by this the 2nd current value and 2nd current value is determined 
experientially or theoretical suitably according to the path of the electrodeposted layer 
which should be formed, the size of a core material, the construction material of the 
source metal of electrodeposition, the construction material of a core material, and the 
class of electrolytic solution. It is made to go up concretely until it is desirable to 
consider as 2 A/cm2 - 5 A/cm2 as for the 2nd current value and it results [ fi*om the 1st 
current value ] in the 2nd current value after energization of the 1st current value with 
+1% - +10% of rate of increase. Moreover, the resistance welding time by the 2nd 
current value has 2 hours - about 6 desirable hours. 

[0013] On the other hand, the resistance welding time by the 1st absolute value of a 
current value and 1st current value is determined that the electrodeposited film of a 
homogeneity condition is formed in the perimeter of a core material with the 2nd 
current value succeedingly impressed to energization by this 1st current value. When 
this the 1st current value and 2nd current value are connected, it is desirable that the 1st 
current value is 1% - about 60% to the 2nd current value. Moreover, although it is 40 
minutes - 80 minutes more preferably from after [ electrodeposted initiation ] 1 minute 
for 10 hours, when the resistance welding time according this to the 2nd current value is 
connected, it is desirable [ the energization in the 1st current value ] that the resistance 
welding time by the 1st current value is 1% - about 160% of the resistance welding time 
by the 2nd current value. In this way, the uniform metal membrane originating in the 
source metal of electrodeposition can be regularly grown up into the surroundings of a 
core material, and it can consider as a condition also with the electrodeposted uniform 
layer formed in the 2nd current value after that, consequently an electrodeposted layer 
can be made to form in the overall length and the perimeter of a core material uniformly 
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[ a passage ] by being electrodeposited in the 1st comparatively low current value 
throughout at the time of predetermined [ after initiation ]. 

[0014] Rather than the metal ferrule which carried out electrodeposted processing with 
the same current value by this, an outer diameter is equal and can oflFer the manufacture 
approach of a metal ferrule of manufacturing the high metal ferrule of same axle nature. 
[0015] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained based on a dravang. The explanatory view fi-om [ of the metal ferrule 
manufacturing installation which drawing 1 requires for this operation gestalt ] a flat 
surface, the explanatory view fi*om [ of the metal ferrule manufacturing installation 
which showed drawing 2 to drawing 1 ] a transverse plane, and drawing 3 are the 
decomposition **** Figs, of the part of a metal ferrule manufacturing installation 
shown in drawing 1 . 

[0016] First, the whole metal ferrule manufacturing installation 100 configuration is 
explained, referring to drawing 1 . This metal ferrule manufacturing installation 100 has 
the electrocasting tub 1 with which the electrolytic solution 11 is filled, a metal 
maintenance means 2 to hold the source metal 23 of electrodeposition electrodeposited 
by the front face of a core material 31, a core material maintenance means 3 to hold a 
core material 31, and the control means 4 that controls actuation of equipment as main 
configurations. The core material maintenance means 3 and the metal maintenance 
means 2 of holding a core material 31 serve as a couple, it is stored in a work holder 12, 
and juxtaposition (parallel) arrangement of the work holder 12 is carried out 
horizontally substantially at the electrocasting tub 1. For this reason, juxtaposition 
(parallel) arrangement also of the core material 3 1 held at the core material maintenance 
means 3 in a work holder 12 is carried out horizontally substantially. Thus, the divided 
work holder 12 serves as a control unit in a control means 4, and the energization to a 
core material 3 1 is controlled for [ of a core material 31/ every ], respectively. 
[0017] It is connected with the splash frame 231, the splash motion which the splash 
section 23 which stands in a row in this splash frame 231 causes is transmitted, and the 
metal maintenance means 2 by which the parallel arrangement was carried out with the 
work holder 12 rocks the metal maintenance means 2 forward and backward along the 
direction shown by the arrow head a in drawing 1 . The splash section 23 can use the 
reciprocating motion transfer devices in which it is usually used, such as a splash device 
containing a crank. Moreover, the piece side edge section or the both ends of a core 
material 31 in a work holder 12 are connected to the revolution section 32, and the 
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extension direction of a core material 31 is rotated for this core material 31 by this 
revolution section 32 as a revolving shaft. The revolution section 32 of this operation 
gestalt rotates the core material 3 1 by which is a member of the shape of a chain which 
stands in a row in a drive motor, and the parallel arrangement was carried out at the 
same rate. In addition, the electrocasting control-of-bath equipment 5 put side by side to 
the metal ferrule manufacturing installation 100 manages the temperature of the 
electrocasting bath 1, the concentration of the electrolytic solution 11, etc., and the 
impurity stripper 6 removes the metal residue and the detailed dust which are contained 
in the electrocasting bath 1. This impurity stripper 6 is equipped with the mesh filter 
means 61 and the dust-removing means 62. 

[0018] The II-II cross-section explanatory view of the metal ferrule manufacturing 
installation 100 shown by this drawing 1 was shown in drawing 2 . As shown in 
drawing 2 , the electrocasting tub 1 with which the electrolytic solution 1 1 was filled is 
closed by the canopy 16. This canopy 16 prevents evaporation of the electrolytic 
solution 11 etc., and keeps the concentration of the electrolytic solution 11 constant 
while it intercepts mixing of impurities, such as dust from the outside. Furthermore, in 
this electrocasting tub 1, the metal maintenance means 2, the core material 31 held by 
the core material maintenance means 3, the piping 13 for stirring, a saucer 15, and the 
piping 14 for circulation are formed. The electrolytic solution 11 in the electrocasting 
tub 1 was always stirred, and has prevented non-** of partial concentration etc. 
Although here explained stirring by the piping 14 for circulation, the electrolj^ic 
solution 11 may be stirred by the wing prepared in the electrocasting tub 1, and the 
electrolytic solution 11 may be stirred with an ultrasonic generator. Moreover, while 
electrocasting control-of-bath equipment 5 and the impurity stripper 6 are circulated for 
the electrolytic solution 11 by the piping 14 for circulation and managing the condition 
(temperature, concentration) of the electrolytic solution 11 in the electrocasting bath 1, 
impurities, such as a metal residue, are removed. The temperature of the specifically 
set-up electrolytic solution is preferably maintained in the range of 2 degrees C of errors 
5 degrees C of errors, and the mesh filter means 61 performs high-speed filtration with 
an about 0.051-2-micrometer filter, absorption opening which takes in the electrolytic 
solution 11 for this piping 14 for circulation, and the discharge opening which 
discharges the electrolytic solution 11 from the piping 14 for circulation ~ the inside of 
the electrocasting tub 1 ~ one ~ or it is prepared two or more. Moreover, the piping 13 
for stirring spouts the electrolytic solution 11 sent in fi-om the piping 14 for circulation, 
makes a stream form, and stirs the electrol5^ic solution 11. The saucer 15 which 
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incidentally has the piping 13 for stirring caudad receives the precipitate of the impurity 
contained in the electrolytic solution 11. 

[0019] During this configuration, the metal maintenance means 2 is connected to the 
anode plate of the power feed zone 40 through a control means 4, and a core material 3 1 
is connected to electrode 40b for energization of the cathode of the power feed zone 40 
through the core material maintenance means 3 and a control means 4. Other edges of 
this core material 31 are similarly connected to electrode 40a for energization of 
cathode. In this way, a core material 3 1 is energized from ends. 

[0020] The metal maintenance means 2 and the core material maintenance means 3 are 
arranged horizontally substantially, and are substantially fixed over the overall length of 
a core material 31. [ of the distance d between both ] In order to explain this physical 
relationship, the decomposition perspective view consisting mainly of the metal 
maintenance means 2 and a control means 4 was shown in drawing 3 . The metal 
maintenance means 2 shown here holds the grain 23 of the nickel which is the titanium 
mesh case 21 and serves as the source metal 23 of electrodeposition. The source metals 
23 of electrodeposition may be other metals suitable for electrodeposition of a ferrule, 
without being limited to nickel. The nickel grain 23 in this operation gestalt may be 
nickel which may belong to the electrolysis nickel containing cobalt etc. and contains 
sulfur. Although this nickel grain 23 is put in by the titanium mesh case 21 where 
operating electric capacity was taken into consideration, it is desirable to put the anode 
back so that slime (residue of the insoluble solution of the source metal of 
electrodeposition) may not leak. The titanium mesh case 21 is made to carry out splash 
motion of the round trip which met in the direction of an arrow head a by the splash 
section 23 (refer to drawing 1 ). Here, it was presupposed to the titanium mesh case 21 
along the level surface that about 10mm - about 20mm reciprocating motion is carried 
out. With the splash of this titanium mesh case 21, it can prevent that the point of 
contact of nickel grain 23 comrades is fixed, the nickel grain 23 can be made flat over 
the overall length of the titanium mesh case 21, and, as a result, the elution location of 
nickel ion can be made regularity. Especially, since the nickel grains 23 decrease in 
number with progress of electrodeposition, fluctuation of the start point of the 
ionophoresis accompanying reduction of this nickel grain 23 and fluctuation of the 
conditions of the nickel ion attainment to a core material 3 1 can be prevented. Thus, if 
the elution location of nickel ion can be set constant, migration conditions until nickel 
ion reaches a core material 3 1 can be equalized over a core material overall length, and 
reduction of the nickel ion which arrived to the core material 31 can also be equalized 
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over the overall length of a core material 3 1 . Consequently, electrodeposted conditions 
can be equalized over the overall length of a core material 3 1 . 

[0021] The core material maintenance means 3 holds a core material 31 so that it may 
become parallel to this titanium mesh case 21. Predetermined tension is given in order 
that this core material 31 may keep a level condition substantial. Twist and boil the 
contact part of the ends of a core material 31 and the electrodes 40a and 40b for 
energization is fixed, and one end arranges elastic bodies, such as a spring and rubber, 
and he is trying for a core material 31 to specifically cost the tension of about 2kg. 
Thereby, a core material 31 maintains a level condition, without slackening, and the 
contact resistance of a core material 31 is also making it reduce it. Incidentally, as for 
the contact resistance value of this contact part, it is desirable to be referred to as 
O.Olohms or less. Moreover, this core material 31 rotates that extension direction as a 
shaft in response to actuation of the revolution section 32. The roundness of the metal 
ferrule formed in the perimeter of a core material 31 of this revolution can be raised, 
and an outer diameter and the degree of **** can make an equal electrodeposted layer 
form over 360 perimeters of a core material 31. 

[0022] The piping 13 for stirring which has two or more exhaust nozzles is arranged at 
the lower part of the core material maintenance means 3. From this exhaust nozzle, the 
electrolytic solution 11 is spouted and the electrolytic solution 11 in the electrocasting 
tub 1 is stirred. Furthermore a saucer 15 is arranged at the lower part, and impurities and 
the components which fell accidentally, such as a residue which sediments fi-om the 
electrolytic solution 11, are received. 

[0023] Next, the core material 31 electrodeposited is explained. This core material 31 
has conductivity and the linear thing of the size according to the hole with which the 
optical fiber in a ferrule is inserted can be used for it. Specifically, nickel or its alloy, 
iron or its alloy, copper or its alloy, cobalt or its alloy, a tungsten, or its alloy can be 
used. Die length as a electrocasting base material of a core material 31 is set to 200mm - 
300mm, and, as for the wire size, it is desirable that it is 0.125mm - 0.128mm. With this 
operation gestalt, we decided to use the wire of stainless steel nature, and SUS304 
(limited company nick company make) which is a high-degree-of-accuracy SUS wire 
was used. The wire size of this core material 31 was 0.1260mm. Of course, the wire size 
of this core material 3 1 can be suitably determined according to an application, and can 
also be suitably determined according to the target path in consideration of finishing 
processing of the polish performed after electrodeposition. 

[0024] The electrolytic solution according to the metal with which it is desirable being 
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suitably determined according to the class of source metal of electrodeposition with a 
metal as for the electrolytic solution 11 immersed in this core material 31, and it 
composes nickel amiosulfonate, a nickel chloride, a nickel sulfate, the first iron of 
sulfamic acid, the first iron of hoe fluoride, copper pyrophosphate, a copper sulfate, hoe 
copper fluoride, cay copper fluoride, titanium copper fluoride, alkanol sulfonic acid 
copper, cobalt sulfate, sodium tungstate, and the other core materials 31 can be used. 
For example, the electrolj^ic solution which can be used for electrodeposition of nickel 
can be used, and the thing containing the nickel ion source, an anodic dissolution agent, 
and a buffer for pH can be used. Specifically with this operation gestalt, 60% nickel 
amiosulfonate solution (Nihon Kagaku Sangyo Co., Ltd. make) of high grades was used. 
[0025] Thus, actuation of the constituted metal ferrule manufacturing installation 100 is 
explained. From the nickel grain 23 immersed in the electrolytic solution 11, the ion 
containing nickel is eluted and the ion (nickel ion is called below) containing nickel is 
contained in the electrolytic solution 1 1 . If energization is started by the core material 
31 connected to the negative electrode by the control means 4, nickel ion will start 
migration toward a core material 31. At this time, the titanium mesh case 21 is parallel 
to a core material 31, and the titanium mesh case 21 and the core material 31 are 
arranged horizontally substantially. Therefore, the distance of the titanium mesh case 21 
and a core material 3 1 becomes the same substantially over the overall length of a core 
material 31. And since the titanium mesh case 21 is rocked horizontally, the migration 
start point of nickel ion is kept constant. Therefore, the nickel ion which newly began to 
melt from the nickel grain 23 within the titanium mesh case 21 reaches the front face of 
a core material 3 1 under the same conditions. Since the another side core material 3 1 is 
rotated, crystallization of the nickel ion in a core material 31 is produced in an equal 
probability in the whole perimeter of a core material 31, and formation of an 
electrodeposted layer advances uniformly in the whole perimeter of a core material 31. 
In this way, the location of the core material 31 which the formed electrodeposted object 
has the same path over an overall length, and moreover takes the lead is fixed. When a 
core material 31 is sampled fi'om this electrodeposted object, the metal ferrule in which 
a wire size has 0.0125mm high same axle nature still more preferably 0.126mm will be 
obtained. The metal ferrule obtained by the metal ferrule manufacturing installation 100 
of this operation gestalt has the outer diameter of 1mm - 3mm, and concentricity is 
stopped by the error 0.5 micrometers or less. 

[0026] Then, control of actuation of the metal ferrule manufacturing installation 100 
concerning this operation gestalt is explained. The control means 4 shown in drawing 4 
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controls the energization to the core material of this metal ferrule manufacturing 
installation 100. This control means 4 works on the electrodes 40a and 40b for 
energization of the ends of a core material 31 through the switching section 41. Both 
these two electrodes 40a and 40b for energization are connected to cathode, and an 
electron flows in from the ends of a core material 3 1 . Thus, by connecting the ends of a 
core material 3 1 to cathode, current density c can be equalized over the overall length of 
a core material 31. Incidentally, when the end of a core material 31 is connected to 
cathode, distribution density of the metal ion 23 of the electron which flows a core 
material 31, and the electrodeposted Hara metal cannot be strictly equalized over the 
overall length of a core material 3 1 according to various factors, such as resistance of a 
core material 3 1 . For this reason, with this operation gestalt, we decided to form the 
electrodes 40a and 40b for energization connected to cathode in the ends of a core 
material 3 1 . 

[0027] The control means 4 which mentioned above has the core wire resistance 
detection section 42 which detects core wire resistance of a core material 31, the 
electrodeposted layer calculation section 43 which compute the thickness of the 
electrodeposted layer formed in the perimeter of a core material 3 1 based on the core 
wire resistance which this core wire resistance detection section 42 detected, and the 
current control section 44 which control in the energization to a core material 3 1 based 
on the thickness of the electrodeposted layer which this electrodeposted layer 
calculation section 43 computed. It connects with resistance measuring instrument 42a 
which measures resistance of a core material 31, and the core wire resistance detection 
section 42 mentioned above connects the power control section 44 to an electric power 
supply means 40 to perform the electric power supply to a core material 31. The 
switching section 41 changes whether the current control section 44 which performs 
energization for electrodeposition is started to whether the core wire resistance detection 
section 42 which measures core wire resistance of a core material 3 1 is started, and a 
core material 31. The switching section 41 in this operation gestalt detects the thickness 
of the electrodeposted layer which changed to the predetermined timing programmed 
beforehand, was made to start the core wire resistance detection section 42, and was 
formed in the core material 3 1 . We decided to detect core wire resistance with a short 
time interval as core wire resistance was specifically detected with the long time 
interval immediately afl:er initiation and the electrodeposted layer approached 
predetermined thickness. The change by this switching section 41 may set up a different 
time interval like this operation gestalt, and may set up a fixed time interval. 
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[0028] Actuation of the control means 4 which has each of these configurations is 
explained based on the flow chart of drawing 5 . The current value of the current 
energized to a core material 31 is controlled by this operation gestalt to two steps in 
order to equalize thickness of the electrodeposted layer formed in a core material 3 1 
over the overall length of a core material 31, and to crystallize nickel ion more regularly. 
Here, the source metal of electrodeposition of a core material is nickel using a 0.126mm 
SUS304 stainless-steel wire. Moreover, the outer diameter of the target metal ferrule is 
1mm, and the die length of the core material processed is 200mm - 300mm. 
[0029] First, from the outside, a control means is started with the received initiation 
instruction (step 10), and the electric power supply means 4 starts the energization to a 
core material 3 1 in the 1 st current value by the command of the current control section 
44 (step 11). With this operation gestalt, the 1st current value was set as 1 A/cm2, and 
energization was performed for after [ energization initiation ] about 1 hour. If the timer 
of a control means 4 detects 1 passage of time which is this predetermined time (step 
12), the electrodeposition in the 1st current value will be ended. 

[0030] Next, it is carried out until energization by the 2nd current value obtains the 
electrodeposted layer of predetermined thickness. Here, according to the change of the 
switching section 41, starting of the core wire resistance detection section 42 and 
starting of the current control section 44 will be repeated. Here, the 1st current value 
and 2nd current value are explained, referring to drawing 6 . Drawing 6 shows the 
energization hysteresis concerning this operation gestalt, and shows the current value 
over the passage of time. As shown here, it energizes with the 1st current value and 
energizes with the 2nd current value after that for 1 hour after energization initiation. As 
a result of comparing, in order to obtain an equal electrodeposted layer over a core 
material overall length, the current of 1 A/cm2 is energized as the 1st current value for 1 
hour, a current is raised to 3 A/cm2 made into the 2nd current value after that, and about 
4 hours [ 3 A/cm2 ], i.e., total and energize for about 5 hours, are desirable including the 
energization under lifting. Actual energization hysteresis was shown in drawing 6 . In 
addition, this the 1st current value and 2nd current value can also be set up not as one 
absolute numeric value but as a current value group which has predetermined width of 
face, moreover, a process until it results [ from the 1st current value ] in a current value 
until it results [ from the set-up initiation ] in the 1st current value, and the 2nd current 
value — setting — the shape of a step — or the current value which changes in the shape 
of a wave is also included in these. 

[0031] Now, it returns to explanation of actuation after step 13. First, the switching 
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section 41 starts (step 13), energization through the power control section 44 is stopped, 
and the core wire resistance detection section 42 is started. The core wire resistance 
detection section 42 detects core wire resistance of a core material 3 1 through resistance 
measuring instrument 42a (step 14). Then, the electrodeposted layer calculation section 
43 computes the thickness of an electrodeposted layer based on the core wire resistance 
which the core wire resistance detection section 42 detected. Incidentally calculation of 
the thickness of this electrodeposted layer is performed based on the information which 
matched the core wire resistance beforehand mounted in the calculation circuit, and the 
thickness of an electrodeposted layer (step 15). Furthermore, when whether the 
thickness of the computed electrodeposted layer turned into the set-up thickness judges 
(step 16) and it does not have set-up thickness, the switching section 41 starts and, as 
for the electrodeposted layer calculation section 43, the current control section 44 starts 
the energization in the 2nd current value according to the change command (step 21) 
(step 22). On the other hand, if the electrodeposted layer of the set-up thickness was 
obtained, the energization to a core material 31 will be ended (step 19). Although 
carried out to starting the switching section 41 in this step 13 with a different (it 
becoming short gradually from initiation) time interval set up beforehand, you may 
make it start with an equal time interval. In addition, in step 12, although 
electrodeposition by the 1st current value is performed predetermined time, it is also 
possible to energize according to the thickness of an electrodeposted layer based on the 
core wire resistance which the core wire resistance detection section 42 detects like 
electrodeposition by the 2nd current value. That is, it may replace with step 12 and step 
13 to the step 16 may be processed. 

[0032] Thus, according to this operation gestalt, the conditions of the electrodeposition 
over the overall length of a core material are equalized, and although mass production 
nature is maintained, the high ferrule of same axle nature can be manufactured. 
[0033] Next, other operation gestalten shown in drawing 7 are explained. The example 
shown in drawing 7 is the metal ferrule manufacturing installation 200 as for which the 
metal ferrule manufacturing installation 100 shown by drawing 1 raised 5 ****** 
(100-1 to 100-5), and mass production nature horizontally. The electrocasting 
control-of-bath equipment 5 which manages intensively the electrocasting bath of five 
electrocasting tubs 1 (1-1 to 1-5), and the impurity stripper 6 which removes the 
impurity of the electrocasting bath of these electrocasting baths 1 (1-1 to 1-5) are put 
side by side in this metal ferrule manufacturing installation 200. This electrocasting 
control-of-bath equipment 5 is equipped with a heater or concentration instrument for 
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analysis, and keeps constant the temperature condition and concentration condition of 
the electrolytic solution 11. Moreover, the impurity stripper 6 is equipped with the mesh 
filter means 61 or the dust-removing means 62, and removes the detailed impurity 
produced in an electrodeposted process. The metal ferrule manufacturing installation 
(100-1 to 100-5) contained in this metal ferrule manufacturing installation 200 is 
common in the metal ferrule manufacturing installation 100 and structure where it 
explained previously. As shown in drawing 7 R> 7 (b), the metal maintenance means 2 
is arranged horizontally in the location where the core material support means 3 outside 
drawing holds a core material 3 1 horizontally through the electrodes 40a and 40b for 
energization, and counters this core material 3 1 . This metal maintenance means 2 is held 
at a work holder 12, and is arranged in the electrocasting tub 1 by juxtaposition along 
the horizontal plane. The rocking section 23 makes this rocking frame 231 rock, and 
rocks the metal maintenance means 2. Thereby, the high metal ferrule of same axle 
nature can be produced still in large quantities. 

[0034] The example explained above was indicated in order to make an understanding 
of this invention easy, and it was not indicated in order to limit this invention. Therefore, 
each element and each numeric value which were indicated by the above-mentioned 
example are the meaning also containing all the design changes belonging to the 
technical range of this invention, or equal objects. 

[Brief Description of the Drawings] 

[Drawing 1] It is an explanatory view from [ of the metal ferrule manufacturing 
installation concerning this operation gestalt ] a flat surface. 

[Drawing 2] It is an explanatory view from [ which was shown in drawing 1 / of a metal 
ferrule manufacturing installation ] a transverse plane. 

[Drawing 3] It is the decomposition **** Fig. of the part of a metal ferrule 
manufacturing installation shown in drawing 1 . 

[Drawing 4] It is the block diagram of the configuration about control of this operation 
gestalt. 

[Drawing 5] It is a flow chart Fig. for explaining the control procedure of the control 
means of this operation gestalt. 

[Drawing 6] It is drawing for explaining the 1st current value and 2nd current value. 
[Drawing 7] It is drawing showing other examples of this operation gestalt, and drawing 
7 (a) shows a top view and drawing 7 (b) shows a front view. 
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[Description of Notations] 

100,200 — Metal female manufacturing installation 

1 — Electrocasting tub 

11— Electrolj^ic solution 

12 - Work holder 

13 ~ Piping for stirring 

14 ~ Piping for circulation 

15 — Saucer 

16 — Canopy 

2 — Metal maintenance means 
21 ~ Titanium mesh case 

23 ~ The source metal of electrodeposition, nickel grain 
23 — Splash section 
23 1 — Splash frame 

3 — Core material maintenance means 

3 1 — Core material 

32 — Revolution section 

4 — Control means 

40 ~ Power feed zone 

40a, 40b — Electrode for energization 

41 — Switching section 

42 — Core wire resistance detection section 
42a ~ Resistance measuring instrument 

43 — Electrodeposted layer calculation section 

44 — Current control section 

5 ~ Electrocasting control-of-bath equipment 

6 — Impurity stripper 

61 ~ Mesh filter means 

62 ~ Dust-removing means 
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Ct*ir#So J^k:. ^©ii^fiC#o-C^5r•i^;l^2 
3tt^fSCi*3e>, C©r:tsP'5r;l'3S2 3(D3«i!>CCi^ 

[0 02 1 ] C<D^iS?>y 5;i^ci^-::^2 1 tWi^ 
Sct9tc:g;M3 1 =&«j$rsoD*s:S*t«^^l83-c* 
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5e<z>s&t;3!?i#^e>nruSo Sftff5cct3:s;t*3 i <om^ 
tmmmmm4 o a . 4 o b i(ogflsffl»(iiii#m:r(c 

JroTH^e^ti. ^mt::^Wl^^. ::/A^cD?¥tti** 
iBgL. Stt3 HCj^2kgor)5B:^?!>i:Oi)&^SJ:^tCUT 
(r^So cnw:<J:t):E«3 1 »5i6tfC<f:«c<*:^cDt«S* 
StJ^U. SW3 10jgMffi6xfcfij)SS#ri^So i^rj:^ 

Ci*S»SLC^o Jtft. c<D;g;tt3 1 «[mKg{53 2<Dfg 

Rffi%ilfdb. ;S;**3 1 <DmB3 6 OiK&ct>/t or 
[002 2] S^*^S^S3cDT:^(c»1gSOPgtHn^ 

*rsfB^fflis©i 3;()5iea$nriiSo ccopBUip^^ 
6 1 1 ^mm isinxii D . nsm i woawss 
1 1 ^mrSo $ 6(c^(0T:S'u:«st:rjiii i 5 

20 [0 02 3] ;^{c. mS3ns:8;t* 3 i tcot^rift^^ 
-rs« c<DStt3i«. J»mtt*#L. 7*ju-;wtc*j 

S56:7 T -/^'^^sjfA^nSfLCCjcBD/c^StDilRttOfc 

«-e<D^^. flails ci3&« 

"C#So S«3 l(DmmmUtbX(D^:^U2 0 0mm 
— 3 00mm<fcL. -ecDSgSfciO. 125mm— 0. 1 
2 8mmr^SCt*i»asLC^ *glStei^flS-C». Xt^ 

30 i'-'c*ssus3 0 4 {m&^^::^^^itm) ^^m 

bfto C<OlS:M3l<DmmtO, 1 2 60mm*C*o 

ft. fe-^SA. c<D:&tt3 lommt. MjitcjSDrjai 
[0024] c©:sw3 1 ^mm^ti^mmm 1 1 

>yyibm. T)Vi:?y~)\,:;i.jVy :t>WM.^&SBlzxj^j\, 

[0 0 2 5] c<oj:'^^mmstifc^my :cji^-)mm 
50 ^10 oco«&f^%iji!!gTSo sis?ffii 1 ^mmtitc 
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JL'>r:t><J:ftrr'S) :;&i^^nTl^So »^S4^J:t) 
*^-:;^2 1 tZM3 1 iCDffifi»©W3 1 (D^S^ffi 

xn^m^mm-v^c. mmBcommt:sm3i<omw^ 

:^SCca^'C|^DS^:^L. t>c^^^Cv<b>^J-S>1SM 
3 1 <D(ag»— 3£r&^o C©^a«J3&>6S;«3 1 

affi;&50. 12 6iiim\ S6Cc»*L<6* 

3fiSIBl OOtC<fcOf»6n5^JII:7*;i.-;K3:iinm- 
3nim<Di1-a«:WL. |i3fAJK«0. 5 MmJWTcDIftlltC 

[0 026] SSc^r, 2|s^l;^fiS«:#^^K::'^^i--;l/ 

•i^^>yaJ4 l?&:^L/TS*t3 l<DM«<Djl« 
MM^AO a.t40 h ^fiC&j^M^So C<D2o(7>il® 
mmfii4 0a. 4 0 bl^<i:^5(C|*»cSjKSnT*50, 
^KWS l(7)WiS:i&i6m^^i5ftniit?, C(DJ:^i,cim3 

^cci^o cofc^sb. ^m^m^\tMt3 i<Dm^^cmm 

^c^Wt^ tifcMmmm^A 0 a . 4 0 b i C i 

S54 2:?ii#»lL/£:KjKffiKCCS':Jl^rS;W3 1 ©j^ffltc 
J&JS3n/tm«/lcD/?35:#fflr-5«#ll»ffi8P4 3 

C(Dm«;i@[ttigB4 3;0^g[mL//c^«)lOWS{C« 
•^l^T. S<5J3 l--6Dffl«*»ISp-r'&1liJKMaiSP4 4<t 
%^&OTC^^. ±aUA:S«fifii«l*0SB4 2»:S*f3 1 
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§84 4(3:s«3 1 ^(OMt^m^^n^m^^i^^m 0 
^cff^-r^- s*t3 i©3asffi!s*aiMr-5;S3SffiES«i 
^aJ4 2^gs&?-{iS*^, ;S;W3 i ^m$(D/tj?)CDiim 

*tf^§SSiMffllSB4 4«reaft3l±'53&\ «r«JD#^-S>© 

>i<(^c«jo g^*tf t*.-a»ffiSi«i»igp4 2 ^im^i^x 
im3 1 {cjg^stifcS3&H(Di^;^*t^-r^o ^ftw 

[0028] c:n6a:)Sa^*#T$*ijai^S4<Dtt{^ 
S^ts. /-SWs iccji^flc$n^m#ji<;oJi<^^;s;tt3 i 

20 m<ommm^2mmcmmT%. ccrti. s«t3:o. 

1 2 6mm(DSUS 3 0 4 ;^t^> +-%ffll<^ 

- JV<D9i'm\t I mmX. toaSti^StfOSS»2 0 0 
mm~3 0 Oiiim"C*'S. 

[ 0 0 2 9 ] i^mt^^^trmmcmtt^tt *> 
tc$iiffli^g«^ai6$n (xt^-^^i 0) , m^i^4 
^<om^(^cj:^m^m^^^4i)mi<DMmm(iC^\.^x 
Mt3 i^<omm^mi^^^ i ) « *^J6 

m&vum 1 cD^fii:& 1 A/ c tc^;£u. mmm 

1 2 ) n 1 <ommm^^iii^i>mmtmT'^i>. 
[003 0] m2(DmmM\c^^mMim^<om 

^4 1 <D^f3#Atcm\ :SiKffiine^3I54 2cr)«at(| 

tw^mm4 4(ombttm^^^^rih ctt rx^. 
cc-c. ms^mmor>'^mi<om^mtm2<Dm^m 

'e(D^im2<DmmmvmMri>o tmbtd^m. i& 
iuriA/cm^ (omm^i^mMMiy. -eoa. m 

2 <DtSmmtLfc3 A/ cm"" *^Sg*±S$1f, ± 
#*<Diim€r^i6r3 A/cm^ 'C*^4B$ras "T^t^^ 
ii#Ur*5j5^WS^-r-SC<i::0JSf*Liria HISODiiS 
HM«:ia6{C7KLfc, 3Q:*f, CC[)mi<D«gSfiii||2 0 

50 srifdsfiit&fj>^m 1 (om^mcmaxomi^m. Rzf 
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[0 0 3 1 } sr. ^^T"! simowsi'jpowimtcR 

3) . «:*Sraiai54 4*/hU?i:jiaSrfl»±S-S, ;E3Sffi 
9mS4 2 a ^^OL-CSSMS 1 <D,1SKffijK*«^t-S 

*fje-:ywfctt#g«:»-:J*?f*3n-5 (Xt-5.:7-1 5) . 3 
S?tvft:J?3i^c-,ft:*i=&«»fU (;:^7^s.7^1 6) . S 

1) . «ts*if8Sisp4 4*siS2©m^ti{cfcw5ja^:£ga 

^lfflliIH|-ceS6$ifr«>J:l,\ «cte. r^'l 2K*j 

i^T, mi <ommmicj:i>mmtitmi^<bf^mn'^ eta 
954 2<Dtkm-i>^mncm':fi^xm.mm(Dmiici& 

r>-C*>J;t,», 30 
[003 2] CCD* 9 CC, 2li^JgSg{cJ:#T«. :EW<o 

[0 033] ^K. IS 7 tC^t ft:ffl©S?J60S{col,»-C 

-;vSti^Sl 0 p*fiiK:55iM'^ ( 1 0 0 - 1 --i o 
0-5) \ filStt*t^F±S'a-fc^R7 3;;U-;l<S!|5ei|{B 
2 0 0-C**. C©^JS7i;l'-;l/S!{iiSlg2 0 OSC 
5-o©^«l < 1 - 1 ~ 1 - 5 ) ©SUfS^r^tJa 

( 1 - 1 ~ 1 - 5 ) ©«^jSo:T:iK«J*^£-r€.:RK^ 

SK:*ji<»t:*L;sgfcSa«c:F«i^=&»*-rs, c©^7 
* )i'~)m^^ 2 0 0 {cg$ ti5^7 * }i-A,sim 

Jlfi(100-l~100-5)«. 3feCC|ft?iL.fti^)l 
:? xji—jUjitjgg 1 0 0 <i:1#igK:tetiri^a-r-&, m 
7 <b) {c^^J:9k:. iai1-©,-St*3m*a3*J3iSffl so 
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^4 0 a . 4 0 b ^iftLXZ^US 1 ;S:7k¥tC«J#L. 

^u:s^ 1 2 ^cut^i^nxmrnwit^M^m^iQ^xm^nc 
afe-<6nrc^^. fii8&aB2 3«c(Ofi8S&fi&2 3 1 
s-a-. ^«ffii#^S2*fiBtt-r^o cti(c<fco. 

[H2 ] a 1 «C7i^U/c^:7 ^^b-^PSagilSOiEffi* 

[05] :^mmm(Df^m^m(Dmm^m^^mr^ft 
[06] iiiomsfeffliii2CD®?Kffli%gtteir-&/c«> 

CDS -c* -So 

[07] *^lfifl5ffi<DfScDflf9:£7j^t"0T* >? . 07 
(a) ^*^ffi04mL.. 07 (b) »iEffi0«:^'i-o 

100. 200 --^JB^ * ji^-jnegjig 

1 •••^^S'fS 
1 1 -SKig 
1 2—>7— e?;^n/3^ 

13- a^fflie'g 

14- «iiafflia^ 

1 5 -SWM 

2 -^sft^a 

2 1 •••^ir» t»->air->^ 
2 3-m«i!S^, 

2 3 • -siiiaj 

2 3 1 -^86^ 

3 1 -Z^U 

3 2 -niegp 
4o-mt)mii^\i 

4 0a. 4 0b-aSffiS«B 
4 l-X'l rf'^'-^tf^ 
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